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IV A Fropofition on the Balance, not taken Notice 
of by Mechanical Writers, explain <i and con- 
firm’d by an Experiment before the (Royal So¬ 
ciety, by], T. Desaguliers, L. L. D. 
E % S. 

T HO' the following ‘theorem is agreeable to, 
and deducible from, Mechanical Principles, 
yet as it has not been taken Notice of by Mechani¬ 
cal Writers, though often talk'd of among Handi¬ 
craft Workmen, I thought it might not be improper 
to take Notice of it here, and to make an Experi¬ 
ment agreeable to the Demonjlration. 

Theorem, Figure i. 

A B is a Balance, on which is fuppos’d to hang at 
one End B the Scale E with a Man in it, who is coun- 
terpoifed by the Weight W hanging at A, the other 
End of the Balance. I fay, that if fuch a Man, with 
a Cane or any rigid ftreight Body, pulhes upwards a- 
gainfl: the Beam any where between the Points C and 
B (provided he does not pufh dire&ly againftB) he 
will thereby make himfelf heavier, or over-poife the 
Weight W, though the Stop GG hinders the Scale E 
from being thruft outwards fromwards C towards G G. 

I fay likewife. That if the Scale and Man fliould hang 
from D, the Man by pulhing upwards againft B, or 
any where between B and D (provided he does not 
pufh direftly againft D) will make himfelf lighter, or 
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be over-poifed by the Weight W, which did before only 
counterpoife the Weight of his Body and the Scale. 

If the common Center of Gravity of the Scale E, 
and the Man fuppofed to Hand in it be at k , and the 
Man by thrufting againft any Part of the Beam, caufe 
the Scale to move outwards fo as to carry the faid com¬ 
mon Center of Gravity to k x, then inftead of B E, 
L l will become the Line of Diredion of the com¬ 
pound Weight, whofe Adion will be encreafed in the 
Ratio of L C to B C. This is what has been explain’d 
by feveral Writers of Mechanicks ; but no one, that 
I know of, has conlider’d the Cafe when the Scale is 
kept from flying out, as here by the Poft GG, which 
keeps it in its Place, as if the Strings of the Scale 
were become inflexible. Now to explain this Cafe, 
let us fuppofe the Length B D of half of the Brachi- 
um B C to be equal to 3 Feet, the Line B E to 4 Feet, 
the Line E D of $ Feet to be the Diredion in which 
the Man pulhes, DF and F E to be refpedively equal 
and parallel to B E and B D, and the whole or abfo- 
lute Force with which the Man pulhes, equal to (or 
able to raife) 10 Stone. Let the oblique Force E D 
(= 10 Stone) be refolv’d into the two EF andE B, 
(or its Equal F D) whofe Diredions are at right Angles 
to each other, and whofe refpedive Quantities (or In- 
tenfities) are as 6 and 8', becaufe EF and BE are in 
that Proportion to each other, and to E D. Now fince 
EF is parallel to B DC A, the Beam, it does no way 
affed the Beam to move it upwards j and therefore 
there is only the Force reprefented by FD, or 8 Stone 
to pulh the Beam upwards at D. For the fame Reafon, 
and becaufe Adion and Readion are equal, the Scale 
will be pulh’d down at E with the Force of 8 Stone 

T alfo. 
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al'fo. Now fince the Force at E pulls the Beam per¬ 
pendicularly downwards from the Point B, diftant 
from C the whole Length of the Brachiura BD, its 
Aftion downwards will not be diminilhed, but may be 
exprefs’d by 8 x B C: Whereas the Aftion upwards 
againft D will be half loft, byreafon of the diminilh’d 
Diftance from the Center, and is only to be exprefs’d 
~ BC 

by 8 x -— j and when the Aft ion upwards to raife 

the Beam is fubftrafted from the Aftion downwards to 
deprefs it, there will ftill remain 4 Stone to pufhdown 

13 U 

the Scale : becaufe 8 x B C — 8 x — = 4 B C. Con- 

z 

fequently a Weight of 4 Stone muft be added at the 
End A to reftore the ^Equilibrium, therefore a Man , 
&c. pufhing upwards under the Beam between B 
and D, becomes heavier . CL E. D. On the con¬ 
trary, if the Scale fhould hang at F from the Point 
D, only 3 Feet from the Center of Motion C, and a 
Poft gg hinders the Scale from being pulh’d inwards 
towards C, then if a Man in this Scale F pulhes ob¬ 
liquely againft B with the oblique Force above-men- 
tion’d; the whole Force, for the Reafons before given 
(in revolving the oblique Force into two others afting 
in Lines perpendicular to each other) will be reduc’d 
to 8 Stone, which pufhes the Beam direftly upwards 
at B, while the fame Force of 8 Stone draws it di¬ 
reftly down at D towards F. But as C D is only equal 
to half of CB, the Force at D compar’d With that at 
B, lofes half its Aftion, and therefore can, only take 
off the Force of 4 Stone from the Pulh upwards at B ; 
and confequently the Weight W at A will preponde- 

z rate, 
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rate, unlefs an additional Weight of 4 Stone be hang, 
ed at B. Therefore a Man , 6cc. putting upwards 
under the Beam between B and D becomes lighter. 
Which was alfo to be demonftrated. 

Scholium I. 

Hence knowing the abfolute Force of the Man that 
puflies upwards, (that is, the whole oblique Force) 
the Place of the Point of Trufion D, and the Angle 
made by the Direction of the Force with a Perpendi¬ 
cular to the Beam at the fame Point, we may have a 
general Rule to know what Force is added to the 
End of the Beam B in any Inclination of the Diredion 
of the Force or Place of the Point D. 

Rule for the firjl Cafe . 

Firft find the perpendicular Force by the following 
Analogy, whofe Demonftration is known to all that 
underhand the Application of oblique Forces. 

As the Radius; 

To the right Sine of the Angle of Inclination:: 

So is the oblique Force: 

To the perpendicular Force. 

Then the perpendicular Force multiplied into the 
Length of the Brachium B C, minus the faid Force 
multiplied into the Diftance D C, will give the Value 
of the additional Force atB, or of the Weight requir’d 
to reftore the iEquilbirium at A. 

Or to exprefs it in the Algebraical Way. Let of 
exprefs the oblique Force, p f the Perpendicular Force, 

T 2, and 
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and x the Force requir’d, or Value of the additional 
Weight at A to reftore the ./Equilibrium. 

DE.-PF :: of'.pf 

//xB c'^— ''pf x' D ( 5 == x 
The fame Rule will ferve for the fecond Cafe, if the 
Quantity found be made negative, and the additional 
Weight fufpended at B. Or having found the Value 
of t he Perpendi cula r Force, th ejEquation will ftand thus 

—fpf xBC^-f.'f/x D C\= — x, and confe- 
quently the additional Weight muft be hanged at B j 
becaufe —x at A is the fame as -f. ^ at B. 

Scholium II. 

Hence it follows alfo, that if, in the firft Cafe, the 
Point of Trufion be taken at C, the Force at B, (or 
Force whofe Value is requir’d) will be the whole Per¬ 
pendicular Force; becaufe C D is equal to nothing: 
And if the Point D be taken beyond C towards A j 
the Perpendicular Force pufhing upwards at that 
Point, multiplied into D C, muft be added to the feme 

Force multiplied into B C, that is p fx B C^-f. 

fj~xD&== x. 

‘the Machine I made ufe of to prorue this expert • 
mentallyy ’was as follows. Fig . z. The Brafs Ba¬ 
lance A B is iz Inches long, moveable upon the Center 
C, with a Perpendicular Piece £ h hanging at the 
End B, and moveable about a Pin atB, and flopp’d at 
its lower End h (by the upright Plate GG) from be¬ 
ing thruft out of the Perpendicular by the pufhing Pipe 
F E, whofe lower Point being put into a little Hole at 
H, the upper Wire or Point (when put into another 
little Hole under the Beam at D) is by Means of the 
* Worm- 
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Worm-fpring EF preffing againft the Plug E to drive 
forwards the faid Wire h D, made to puih the faid 
Beam upwards with the Force of the Spring. TSS 
is a Stand, to which is fix’d the Pillar T C that 
fuftains the Balance; and it has alfo a Slit SS to receive 
a Shank of the moveable Plate GG, to be fix’d in any 
Part of the Slit by a Screw underneath. 

Eperiment. 

Hang on B b , as in the Figure. Then let EF be fo 
applied to the Hole H, that its upper Wire hDk may 
go through a little Loop at D fo as not to thruft the 
Beam upwards, but be in the fame Pofition as if it did, 
that by hanging on the Weight W, the Brachiutn 
B C with B b and F E may be counterpois’d; and then 
the A&ion againft D and H may be eftimated without 
the Weight of the pufhing Pipe. 

Then drawing down the End of the Wire £, thruft 
it into the little Hole under D, and B will be fo pull’d 
downwards as to require the additional Weight of 
4 Ounces to be hung on at A to reftore the ^Equili¬ 
brium, when B H is 4 Inches, B D 3 Inches, and the 
whole Force of the Spring equal to 10 Ounces. 

I need not here fay, that for explaining the fecond 
Cafe, B b is to be fufpended at D, with the Plate 
GG fix’d to flop it at the Place M to keep it from 
being pulh’d towards T, and that the upper End of 
GF ED k muft pufh into an Hole made under B, in 
which Cafe the Weight P muft be hang’d at B to re¬ 
ftore the ^Equilibrium. 


P. S. 
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P. S. To (hew experimentally that the Force which 
the Spring exerts in this oblique Trufion is equal to 
io Ounces: Take the Beam A B, which weighs 
4 Ounces, from its Pedeftal C T, and having fu- 
fpended at each End, A and B 3 Ounces, fupport it 
under its Center of Gravity; by the pufhing Pipe 
E F fet upright under it, and you will find that the 
Beam with the two Weights will thruft in the 
Wire k h as far as b, the Place which the oblique 
Trufion drives it to. 












